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Abstract

This paper discusses the developnent and use of the
Longi tudi nal Research Data available at the Center for Economc
Studies of the Bureau of the Census in terns of what has been
acconpl i shed thus far, what projects are currently in progress, and
what plans are in place for the near future.

The major achievenent to date is the construction of the
dat abase itself, which contains data for manuf act uri ng
establishnents collected by the Census in 1963, 1967, 1972, 1977
and 1982, and the Annual Survey of Manufactures for non-Census
years from 1973 to 1985. These data now reside in the Center's
conputer in a consistent format across all years. |In addition, a
| arge software devel opnment task that greatly sinplifies the task of
sel ecting subsets of the database for specific research projects is
wel | underway. Finally, a nunber of powerful mcroconputers have
been purchased for wuse by researchers for their statistical
anal ysi s.

Current efforts underway at the Center include research on
such policy-relevant issues as nergers and their inpact on profits
and production, high technology trade, inport conpetition, plant
| evel productivity, entry and exit, and productivity differences
between large and small firns. Due to the confidentiality
requirements of the Census data, nost of their research is
performed by Center staff and Special Sworn Enpl oyees. Under
certain circunmstances, the Center accepts user-witten prograns
from outside researchers. These routines are executed by Center
staff, and the resultant output is reviewed thoroughly for
di scl osure problens. The Center is also an active nenber of a task
force worki ng on nethods on rel ease "masked"” or "cloned" m crodata
in public-use files that will protect the confidentiality of the
data while at the sane tinme provide a research tool for outside
users.

The Center research program contributes directly to future
research possibilities. The current batch of research projects is
adding insight into the nature of the LRD database. Thi s
information is continually being incorporated into the Center's
software system thus facilitating yet nore research activity.
Mor eover, since a good portion of the research involves |inking the
Longi tudi nal Research Data to other data files, such as the
NSF/ Census R&D data, the scope of the databases is continually
bei ng expanded. Furthernore, the Center 1is exploring the
possibility of |inking the denographic data collected by the Census
Bureau to the LRD dat abase.






The Longi tudi nal Research Database (LRD):
St at us and Research Possibilities

| nt roducti on

The Longitudi nal Research Database (LRD) is a large mcro
dat abase of establishnent |evel data constructed by pooling
information from the Census of Mnufactures (CM and the Annua
Survey of Manufactures (ASM. It is housed within the Census
Bureau at the Center for Economc Studies (Center). Thi s paper
outlines the developnent of this database, its structure and
current status, and the possibilities for its use in economc
research.

The construction of the database was itself a nmgjor
achieverrent. It contains linked data from5 different censuses and
11 different annual surveys. There are 2,311,794 individual
establ i shment -year records currently in the file and it is updated
as new data becone available. Thus, the LRD is one of the nost
anmbitious and conprehensive data sets available for the study of
manuf acturing, and prom ses to provide an exciting and stimulating
research environnent for many years. At the sane tinme, the sheer
magni t ude of the database, coupled with its conplexity, nmeans that
researchers nust take the time to fully understand the structure of
t he data before enbarking on research

The Center was established in 1982 to oversee the devel opnent
of this database, to use the data to inprove future Census Bureau

data collection and reports, and to nmake the data available to
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outside users. Center research focuses on such policy issues as
nmergers and their inpact on profits and production, neasurenent of
hi gh technology trade, market concentration and international
conpetition, plant |evel productivity, firmentry and exit, and
productivity differences between large and small firns. Due to
confidentiality requirenents, nost of this research is performed by
the Center's staff and Special Sworn Enpl oyees. Nonet hel ess,
progress has been nade toward devel opi ng public use data sets which
protect the confidentiality of individual respondents while
provi di ng easier access to the data.

The discussion is organized into four sections. W begin with
sonme general observations on the characteristics that researchers
desire in a database. In particular, we focus on the need for
mcro level detail to adequately exam ne nmany econom Cc iSsues.
This discussion provides the framework for the nore specific
remarks in the remai nder of the paper. These remarks include a
brief section outlining the origins of the LRD. The nmain portion
of the paper details the major conponents of the LRD, the kinds of
information included in the database, and related data sets
avai l able at the Center. Throughout, we try to describe research
conducted at the Center as a way of providing concrete exanpl es of
the kinds of activity the LRD wll support. W then briefly
di scuss access to the database and conclude with sone observations
intended to provide an overall assessnent of the useful ness and

flexibility of the LRD.
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THE NEED FOR DETAIL I N A DATABASE

Economc analysis has a profound influence on data
devel opnent. Researchers often approach particular problens with
a well-defined theory, sophisticated econonetric or statistica
techni ques and data that is inadequate or inappropriate for testing
the theory. This situation provides the incentive for devel oping
new data. The theory provides guidance and direction to the data
devel opnent strategy.? Unfortunately, the need for better data
often occurs when an answer to a question is required in a tine
frame too short to develop a new data set. Even if there is tine,
the costs of devel opi ng new data are often prohibitive. 1In these
i nstances, the available data influences the theory and the
econonetric procedures used. Thus, data devel opnent also
i nfl uences econom c anal ysi s.

I n nmost research on production functions and total factor
productivity, data availability dictates the estimation procedures.
The absence of detailed data for specific producing units often
causes researchers to wuse aggregate data in econonetric
specifications. Unfortunately, several recent papers using the LRD
suggest the existence of substantial aggregation bias in estinates
of productivity relationships.? Moreover, there are many
productivity related questions that sinply cannot be exam ned with
aggregate data. John Sol ow (1987) argues convincingly that it is
inpossible to determne whether energy is a conplenent or

substitute for other inputs using aggregate data (for exanple, 2-



digit manufacturing industries).

As a specific exanple of the need for detail ed data, consider
t he neasurenent of trade flows and the technol ogi cal | eadership of
U S. industry. Exam nations of this question have focused on the
hi gh-tech trade bal ance defined in terns of trade fl ows neasured at
the 3-digit industry level with high-tech industries distinguished
fromlowtech industries on the basis of R&D/ sales ratios. Use of
this procedure neans that |owtech products are often included in
the high-tech industry category. For instance, the office and
conmputi ng equi pnent industry (SIC 357) includes high-tech products
such as electronic conputers and peripheral conputing equi pnent.
It also includes | owtech products such as addi ng nachi nes and coin
counters. Concl usi ons based on such aggregate nunbers may be
m sl eadi ng. 3

These exanpl es show that the need for nore detailed data is a
central feature of economc research. This need cuts across al
applied fields of econom cs. The LRD is a longitudinal mcro-
dat abase consi sting of individual establishnment (plant) data, which

provi des a substantial source of detail ed data.

O her Elenents of Data Structure

El ements of data structure other than the | evel of aggregation
are also inportant for determning the useful ness of a data set to
researchers. Such elenents are the aspects of the data used to

classify individual records. Borrowing fromthe conputer science
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literature, the structure of a database is sonetines described in
ternms of data keys. The keys are the levels or classifications
whi ch can be used to categorize the data. Individual data itens
and variables are reported by or for these categories or keys.*

Al though it is unlikely that any |ist of categories of
econom ¢ data would satisfy all researchers, it is possible to |ist
typi cal categories which are required for nost econom c research
As mght be anticipated fromthe title of this paper, we viewtine
as one of the nost inportant structural characteristics. Various
cross-sectional aspects of data are also regularly desired in
econom ¢ research. Wiile for sone problens the plant nmay be the
appropriate unit for analysis, the firmor enterprise affiliation
of the plant is nore inportant for other issues. The |ocation
industry classification, and size of the plant are other inportant
aspects of the data structure of particular interest to economc
researchers. Each of these variables has been nmade a part of the
basi c key structure of the LRD. As the discussion proceeds we w ||
hi ghlight these structural characteristics of the LRD, but
enphasi ze that the LRD has the flexibility to accommpdate research

requiring new key vari abl es.

THE LONG TUDI NAL ESTABLI SHVENT DATA FILE (LED)

In the late 1970s, the Census Bureau agreed to develop a
| ongi tudi nal database of individual establishnments based on data

collected in the CMand the ASM The project was carried out under
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the direction of R chard and Nancy Ruggles of Yale University.
Initial funding was provided by the National Science Foundati on,
the Small Business Admnistration, and the Census Bureau. The
product of this effort was the Longitudi nal Establishnment Database
(LED) which contained data for establishnents for 1972 to 1981.

The Center was created to facilitate access to the LED file.
While the Center worked with outside researchers on several
projects involving the full LED file, nmuch of the Center's efforts
at dat abase devel opnent were focused on a bal anced panel of the LED
file called the Tine Series file. It soon becanme obvious that a
bal anced panel strategy was inappropriate. Exits due to plant
closings continually reduced the nunber of plants in operation from
the inception of the file. Adding to the decline in the nunber of
pl ants operating continuously were changes in the sanple design
used to collect data in non-census years. Furthernore, analysis of
the births of new plants and firns had extensive direct policy and
research interest.?®

These factors led the Center to rethink its strategy in early
1987. Al CMdata for 1963, 1967, 1972, 1977 and 1982 and ASM dat a
for 1973 to 1985 were grouped into a distributed database, which
was terned the Longitudi nal Research Database. Various indexes to
the data were devel oped. The nmain consequence of this substantia
undertaking is that it is now possible to generate extracts of the
data using a variety of selection keys such as geographic | ocation,

i ndustry, size, firm etc. Panels can be selected that neet the
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needs of the researcher and are not constrained to certain years.
Consequently, this paper will focus on the LRD, an unbal anced panel
from which various balanced and unbalanced tine series may be

obt ai ned. ©

THE LONG TUDI NAL RESEARCH DATABASE

To determne if the LRD is a useful data source requires a
cl ear understanding of what the LRD contains. Since the two
principle conponents of the LRD are fundanentally different, we
w |l discuss the CMfirst, and then contrast it with the ASM

W want to alert the reader that our discussion concentrates
on met hodol ogi cal issues which the researcher nust be careful about
when conducting research. This has a tendency to enphasize
problems with the data. As already noted, the LRD has been
successfully enployed in a wide range of studies. The results of
these studies show that the LRD is a rich data source which,

al t hough not perfect, has great potential as a research tool.

The Census of Nanuf actures Conponent

The CMis an enuneration of all establishnents whose primary
activity is manufacturing as classified by the Census Bureau
according to the Standard Industrial Cassification System (SIC).
An establishnment is defined as an economc unit, at a single
| ocation, where business is conducted or where services or

i ndustrial operations are perforned. The basic unit of data
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collection is the establishnent, and accordingly, a prinmary data
key in the LRD is the establishnent.

Since 1954, the Census Bureau's mailing lists used for data
col l ection have been obtained from the Internal Revenue Service
(IRS) and the Social Security Admnistration (SSA). For single-
establ i shnment conpanies, these lists are usually sufficient for
data collection purposes. However, for nulti-establishnment
conpani es, the Census Bureau nust request additional information,
in particular, the nane and address of each of the conpany's
est abl i shnent s. (An interesting byproduct of this survey is a
detail ed description of the firms legal formof ownership which we
di scuss bel ow. ) The information from the IRS and the SSA is
conbined with the information from the Census Bureau survey of
mul ti-establishment conpanies to form the Standard Statistical
Establ i shnent List (SSEL) which forns the basis for both the CM and
t he ASM

Al though the CMis a conplete enuneration of all manufacturing
establi shments, not all establishnents actually report data to the
Census Bur eau. Data for sone establishnents are obtained from
ot her governnment agencies, while other data itens are estimated.
After the 1963 CM it was decided to reduce the reporting burden,
particularly for small conpani es, by nmaking greater use of the data
in the records obtained fromthe IRS and the SSA. Beginning in
| 967 sone small conpanies were exenpted fromreporting their data

to the Census Bureau. Instead, census-type statistics for these
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est abl i shnents were developed from IRS and SSA records. The
i nformati on obtained fromthese records includes the firms nanme
and address, payroll, and gross business receipts. O her
statistics for these snall firnms are estimted. Industry average
val ues for the unobserved vari ables and the sales or payroll data
are used to forma ratio, and this ratio is used to estimate val ues
for the mssing data for the adm nistrative record establishnents.

In 1972 approximately 120,000 small single-establishnent
manufacturing firns identified as having |less than 10 enpl oyees
were designated as admnistrative record cases and were excused
fromfiling reports. 1In 1977 and 1982, approximtely 145,000 and
130,000 firms, respectively, were treated as adm nistrative record
cases. Al though the inpact of admnistrative record data on
i ndustry aggregates is slight, (for manufacturing as a whole,
adm ni strative record cases accounted for only 1.2 percent of the
val ue added in 1972, 1.7 percent in 1977, and 1.3 percent in 1982),
these data may be inportant in particular industries and for
certain research topics.

The information on sales and payrolls obtained fromthe IRS
and the SSA appear to be of high quality. Moreover, the estimation
techniques for the unobserved variables work well for aggregate
dat a. However, the nethods used to estimate values for the
unobserved variables in these admnistrative record cases nmay
produce |ess wuseful data for mcroeconomc projects. The

i ndi vi dual researcher nmnust determine if the Census Bureau
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estimation nethod or sone alternative is nore appropriate for their
proj ect .’

The treatnent of the data collected from the approxi mately
220,000 remai ning establishnments reflects the demands of primary
Census Bureau users and budget constraints. The Census Bureau's
primary objective for both the CMand ASMis to publish useful and
accurate current year aggregates. Consequently, the data are
eval uated and edited with the accuracy of the aggregate statistics
in mnd. Little consideration is given to the tine series or mcro
aspects of the data. In designing sanpling plans and other
collection procedures, the tinme and expense required to edit the
data for an individual establishnent is weighed against the
probable effect that establishnent will have on the aggregates
The result is that, during editing, data for |arger establishnments
receive nore careful consideration than the data for smaller

est abl i shnment s.

The Annual Survey of Manuf actures Conponent

There are two najor differences between the CM and the ASM
t he nunber of establishnents covered and the data itens coll ected.
The ASM is a sanple of establishnments drawn from the universe of
establishments in the CM The sanple is selected during the year
following each census and is used for data collection for five

years. After five years a new sanple is drawn. The LRD contai ns
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data from the annual surveys for 1973 to 1985. These data were
collected from four separate ASM panel s: the survey sanples
originally drawn for 1969, 1974, 1979 and 1984. Although there is
substantial overlap in the establishnents present in each ASM
sanpl e, the correspondence is not perfect. Details of the sanpling
plan are therefore inportant in evaluating the possibilities of
usi ng a continuous panel of establishnents. Moreover, since the
sanpl i ng nmet hodol ogy for the ASM has changed over tine, and since
t hese changes have a significant effect on the tinme series which
can be derived fromthe LRD, we describe themin sone detail.

For the panels selected for 1969 and 1974, an establishnent's
size, industry and conpany affiliation determ ned the probability
of selection. |If an establishnent of a multi-establishnment conpany
were included in the sanple, all of the conpany's establishnments
were also required to report their data regardl ess of size. Thus,
all firms in the ASM sanple for these years were conplete in the
sense that all their manufacturing establishnents were included.

The probability of selection for a conpany is related to the
size of its establishnents.® Al conpanies with a manufacturing
establishment with 250 or nore enployees were sel ected. These
| arge conpanies accounted for nore than two-thirds of total
manuf acturing enploynment in each of the censuses conducted from
1963 forward. Conpanies with smaller establishnents were assigned
probabilities proportional to their size.

In 1979, wunder severe budget pressure, the Census Bureau
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adopted a new procedure for sanple selection. The main change was
that the probability of selection for any establishnment was now
solely a function of the size of the establishnent itself. Its
conpany affiliation played no part in the sanple design. Al
establishnments with 250 enpl oyees or nore in the 1977 Census of
Manufactures were included in the 1979 sanple panel. Smal | er
establishments were still sanpled with probabilities proportional
to their size, but the plants of nmulti-establishnent conpani es were
not included in the sanple autonmatically if one of the conpany's
pl ants was chosen.

The 1979 panel captures about 91 percent of the total
manufacturing activity (neasured by total value of shipnents)
conpared with the previous panel, but the nunber of sanpled
i ndi vidual establishnments was reduced significantly: from
approxi mately 75,000 to roughly 55, 000. The maj or effect of the
change was that many small establishnments of nulti-establishnment
conpani es were excluded fromthe ASM sanple. In turn, the nunber
of conpanies for which conplete data are collected was also
substantially reduced. Approximately 5,000 conpani es, roughly half
of the total nunber of conpanies in the ASMfor which conplete data
woul d have been avail abl e under the ol d sanpling design, reported
for only a portion of their establishnments under the 1979 sanpling
met hodol ogy. Consequently, any tine series research which requires
conplete information on firm activities will have substantially

f ewer observations after 19709.
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To conpensate for the |l oss of information which resulted from
the 1979 change, the 1984 ASM panel now includes all establishnments
of conpanies with value of shipnents of $500 million or nore in
1982.° As before, establishments with 250 or nore enpl oyees are
al ways included in the sanple, regardless of conpany size, and
smal l er establishnents are selected with a probability which is
proportional to their size.

It is inportant to note that the sanpling design has
inplications for analysis conducted on the basis of categorizations
of the data other than national industries. Consider, for exanple,
the establishnent |ocation information in the LRD. The |ocation of
each establishnment is coded by state, SMBA ! county and place. A
sanpl e based on these codes permts analysis below the nationa
| evel . However the selection probabilities for the ASM sanpl e nmake
such anal ysis subject to potential error. Each ASM sanpl e provi des
sufficient sanple points to devel op estimates for national totals.
But, since location is not a criterion used in determning the
selection probability for a particular establishnent, totals
derived fromaggregating the mcro data may not be appropriate for
sub-national |evels of aggregation. For exanple, devel oping county
or state-wide totals in ASM years requires reweighting the data.
Simlarly, irrespective of the aggregations involved, use of data
from survey years requires careful consideration of the sanple
sel ection process before estinmati ng m croeconom ¢ nodels. As part

of the Center's software devel opnent, we plan to provide data users
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wi th nethods to account for such selection biases.
Sunmar y

The LRD contains data for all large establishnments for every
year from 1972 to 1985. These data are likely to be of high
quality due to the attention they receive during collection and
editing. The data for smaller establishnments are less reliable
because they receive less attention during editing. However, the
sal es and payroll data for the admnistrative record establishnments
are likely to be of high quality because they are not subject to
substantial response error.

The ASM sanples are less likely to contain snal
est abl i shnments because of policies to reduce reporting burdens and
costs. Also the conposition of the sanple of snaller
est abli shnments changes every 5 years. Est abl i shnents with nore
t han 250 enpl oyees remain in the ASM panel s over tinme. Even though
the available tine series of firnms is less after 1979 than before,
there are still over 6,000 conplete nmulti-unit firnms avail able for
annual anal ysis and substantially nore than that for census years.
Taken together, these procedures inply that tine series over many
years will contain primarily large establishnments. This applies
equally to time series where the firmis the unit of observation.
Finally, while the sanpling procedures Iimt the size of continuous
panels available for research, several current projects are

utilizing continuous panels of over 20,000 establishments.
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Data Itens or Vari abl es

From every manufacturing establishnent with one or nore
enpl oyees the CM collects data on the establishnment's inputs of
| abor, materials, and capital, its output of products and servi ces,
its location, and the legal form of organization of the owning
firm Associ ated with each establishnent record is a pernmanent
plant identification nunber and | ocation. Both of these itens stay
with the plant fromits birth until it shuts down.* In addition
each plant is linked to a parent firm and detail ed status codes
allow one to trace ownership changes over tinme. These codes were
used to identify nmergers anong the largest firnms in each 4-digit
i ndustry for the study of conglonerate nergers by MGuckin and
Andrews (1987). The sanme codes were used for the Lichtenberg and
Si egel (1987) study of ownership changes in continuously operated
pl ants. Lichtenberg and Siegel exam ned the relationship between
total factor productivity growth and ownership changes using the
time series panel. The MGQ@uckin-Andrews work exam ned the
performance of acquired lines of business in the period follow ng
their acquisition by a firmnot previously operating in the sane
i ndustry. This study used census year data and includes anal ysis
of closed and opened plants. The Lichtenberg and Si egel work used
yearly observations on continuously operated plants derived from
the CM and the ASM

The ASM col | ects the sane basi c neasures of economc activity

as the CMbut, in addition collects detailed infornmati on on assets,
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capital expenditures, rental paynents, supplenental |abor cost,
retirenments and depreciation (after 1976) and, in selected years,
the cost of purchased services. In survey years, however, |ess
detailed information on materials consunption and the plant's
product outputs are collected. Data on individual materials
consunption is not requested in survey years. Al so, in survey
years the value of products shipped is recorded only in terns of
approxi mately 1,500 product classes instead of the roughly 11, 000
i ndi vi dual products used in census years.

A detail ed description of the individual data itens woul d be
too cunbersone to include here but can be found in the LED
Techni cal Docunentation (1987). A brief list of the data itens
gives one a good idea of the breadth of coverage. On the input
side the LRD contains: total enploynent, nunber of production
workers (quarterly), production worker hours (quarterly), tota
sal ari es and wages, production worker wages, other enpl oyee wages,
total supplenental |abor costs, cost of nmaterials, cost of resales,
cost of fuels, cost and quantity of purchased electricity, cost of
contract work, cost of purchased services, building and machi nery
repairs, cost of purchased comunications services, inventory
stocks at the beginning and end of the year for finished products,
wor k-i n-process and materials, capital expenditures for building
and equi prent, rental paynents, capital stocks of buildings and
equi prent at the begi nning and end of the reporting year, building

and machinery depreciation, retirenments, rents and repairs.
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Appendi x A provides a conplete |ist.

The output data include val ue of shipnents reported for each
7-digit product in CMyears and for each 5-digit product class in
ASM years. Related information, such as val ue added, m scel | aneous
recei pts, value of resales and receipts for contract work, are al so
avai l abl e for each establishnent.

There are two inportant points to keep in m nd when desi gni ng
research projects with the LRD. First, the reporting unit for data
collection is the establishnent. Second, for the nost part price
data are only collected in census years in the form of wunit
val ues. ' As noted by our discussant, the units (quantity) are not
always wel |l defined. For exanple the 7-digit |evel of detail does
not di stinguish between a $200 10-speed bicycle and a $1000 racing
bi cycl e.

Because the establishnent is the unit of observation the
various inputs used by the establishnent are not allocated to the
specific products produced by the establishnent. In nost
applications and for nobst Census Bureau published tabulations a
plant is classified by the industry which accounts for the plant's
| argest out put. As noted, detailed information on the val ue of
shi pnents and physi cal output of products, at the 7-digit level in
census years and 5-digit level in survey years, are available for
each plant. The other variables are reported at the level of the
entire establishment.®

The second point we want to enphasize is that outside of
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census years there is little in the way of price information in the
LRD. This neans that price series for purposes of, for exanple,
deflation in production function estimation nust be obtained from
non- Census Bureau sources for annual tinme series anal ysis.

Thi s probl em was recogni zed early on by researchers studying
total factor productivity. Fortunately the Bureau of Industria
Economics (BIE) at main Commerce published an SIC-based price
series based on Bureau of Labor Statistics (BLS) data. This series
has been used by several researchers working with the continuous
panel . * While there have been a nunmber of specific research
projects using the LRD, an NSF sponsored Resources for the Future
(RFF) study is developing a conplete data set for research into
productivity issues. Phase | of the study established the
feasibility of producing a balanced panel containing detailed
output, price and input data. Prelimnary analysis of the
i nformati on devel oped for selected industries was reported at the
Ameri can Econom ¢ Associ ation neetings in 1987. A second phase of
this work has the goal of developing a full scale data set
i ncorporating the nethodological |essons learned in Phase |I.
Unfortunately budget cuts may prevent the conpletion of Phase I1.7%°

One final point with regard to the price data available in
census years: These unit value figures are obtained by dividing
total product (or establishnment) value of shipnments by the quantity
produced. They represent an "average" value for all the outputs of

t he establishnment or product class. In this sense they better
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represent the conbined outputs of the plant than the BLS prices
whi ch are based on particular quality adjusted products. There has
been little research on the relative usefulness of these
alternative neasures. W explicitly raise this point because there
appears to be a tendency to deenphasize unit value collection as a
way to neet budget reductions. This nmay be very shortsighted since
it is not clear that BLS price indexes are appropriate in all

cases. 16

Rel ated Data Fil es

The tendency for data availability to influence the
devel opnent and testing of economc nodels is evident in many of
the research projects undertaken at the Center and descri bed above.
Of perhaps nore interest are data devel opnent efforts associ ated
with the Center's research agenda. These efforts satisfy the needs
of econom c researchers with regard to particular projects, and
al so extend the Center's ability to support new research proposals.
In this section we highlight several projects involving extensions
of the LRD dat abase which have been driven by the requirenents of
particul ar research projects. Each of these extensions involves
linking the LRD to anot her database. Sone of these efforts, |ike
the use of BIE price index data di scussed above, involve an outside
dat abase. O her exanples involve specialized Census Bureau
surveys.

Aside fromthe price indexes, nost of the work of expandi ng
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the LRD involves Census Bureau data. One exception is the
McQucki n- Andrews work in which stock market prem um data and ot her
financial statistics are being linked to LRD based performance
measures obtained for acquired |ines of business (market share,
profits, and productivity). This effort is an attenpt to reconcile
the disparate findings regarding the gains to takeovers found in
the literature. Financial market studies show substantial gains
whi ch are not observed in accounting studies.?

Currently, the linking of conpany | evel data to LRD conpani es
is being made by name matches. A simlar procedure has been used
to match conpanies reporting R& data in the NSF-sponsored R&D
survey to conpanies in the LRD. This latter work has resulted in
several published papers based on large firnms.*® Currently the R&D
and LRD linking is being extended to small firns with suppl enent al
NSF support. Conpletion of this work will nean that the entire R&D
survey data will be linked to the LRD. One future project which
coul d have bi g payoffs would be the devel opnent of an association
bet ween Census Bureau identification nunbers and CUSI P nunbers or
simlar identifiers used to identify conpanies in public financial
dat abases. Such a step would inprove research possibilities at the
Center. It would also help to supplenment the LRD by making it
possible to include the operations of firnms outside manufacturing
in research designs. Restricting analysis of a firms activities
to those in manufacturing is unnecessarily limting.?*

There are several areas in which the Center is noving to
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expand the LRD s conpatibility with existing Census Bureau data.
One mpjor area is foreign trade where the increasingly globa
nature of the econony has made it necessary to nerge foreign trade
data with donestic statistics. Because the foreign trade data are
collected on a product basis, it is sonetines difficult to
reconcile the foreign trade data with LRD data coll ected under the
SIC system The Center is currently heading up a task force at the
Census Bureau examning the feasibility of producing trade adjusted
concentration and market penetration statistics for detailed
product classes (5- and 7-digit). The project includes CM ASM
and Current Industrial Reports data. |If the product codes and firm
identifiers can be successfully linked, then these data can al so be
linked to the LRD. One of the first studies will examne the
i npact of foreign inports in donmestic markets. |In turn, research
i nvolving the linked data should help refine edit procedures and
provide for adjustnents in collection procedures when necessary.

Finally, a major long term interest of the Center is the
exploitation of individual data collected through the popul ation
censuses and surveys. The Center has at |east one project which
will make use of both LRD and denographic information.? The Center
al so has recently becone the repository for the relatively new
Survey of Characteristics of Business Owmers (CBO. This survey
was first conducted in 1982 and there is hope that a new panel can
be devel oped for 1987. It is the only Census Bureau survey which

directly links the characteristics of business owners with the
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characteristics of the businesses they operate. This data wll
greatly expand our ability to examne the nature and

characteristics of entrepreneurs.

ACCESSI NG THE DATA

Establ i shnment data are collected by the Census Bureau under
the authority of Title 13 of the United States Code. To protect
confidentiality, Title 13 and the disclosure rules and regul ations
of the Census Bureau prohibit the release of information that could
be used to identify or closely approximate the data for an
i ndi vi dual establishnment or enterprise. In practice the Census
Bureau has taken disclosure protection as a binding constraint and
provided as nuch public information as possible within this
constraint. The Census Bureau has well-defined procedures for
eval uating and rel easi ng aggregate data and tabul ati ons, but not
for mcrodata files. As a result, only a [imted nunber of outside
researchers working at the Census Bureau as Special Sworn Enpl oyees
(such as NSF/ Census research fellows and associates) have had
access to the LRD. ?

For non-Census researchers, there are many advantages in
comng to the Census Bureau to undertake a research project.
Wor ki ng at the Census Bureau provides an opportunity for outside
researchers to interact wwth the staff who regularly work wth,
coll ect and anal yze the data whi ch conpose the LRD.

Wiile there are inportant gains to conducting research at the
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Census Bureau, it is not wwthout its costs. It is often difficult
for researchers to relocate to Washington. Even assumng that a
researcher can spend tinme at the Census Bureau, the facilities for
supporting outside researchers are limted at the Center. The
Center does not have the staff, space or conputer resources to
accommodate nore than a few full-tine visitors at any one tine.
Currently it can accommopdate three or four researchers and wll
likely be able to handle a few nore in the near future. The
ASA/ NSF/ Census fell owship program which has separate facilities
adds to the nunber of visiting scholars who can use the LRD

The practical considerations which nmake it inpossible to
accommodate all demands for mcrodata by allowing outside
researchers to work at the Census Bureau as Special Sworn
Enpl oyees, has led to considerable interest in the devel opnent of
public use files. A public use data file will be simlar to the
original data file in its major structural characteristics so that
the inportant econom c relationships anong variables in the file
are maintained. ldeally, the public use data file would preserve
the economc relationships with sufficient precision so that
el asticities and other paraneters of interest could be obtained
directly without any need for processing by the Center. ?

In Iine with the public use data concept, the provision of
researchers with a nock file which they can use to debug prograns
witten in SAS or other standard packages for execution by the

Center is a way to increase the access to the LRD. For projects
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i nvol ving the new and rel atively clean CBO dat abase we hope to be
able to provide conplete processing without the researcher having
to obtain special enployee status. For LRD projects, until we have
devel oped better software for editing the data and have nore
experience with it, nost researchers will still need to visit the
Center to examine the data.® Nonetheless, with the use of prograns
debugged outside the Center, the necessary tine required at the
Center is reduced. This nmeans that research costs are reduced and

the Center can accommpbdate nore LRD users.

CONCLUDI NG COMVENT

We began our discussion by enphasizing the need for detailed
m crodata in resolving inportant issues in economc research and
policy. 1In closing we note that the limt on detail in the LRDIis
i nposed by the establishnent collection unit. However, within this
limt, available conmputer technol ogy nmakes its possible to classify
and aggregate the data along a variety of dinensions. No |onger
does data collection and dissemnation need to be tied to only
"one" system In contrast to the past, where tabulations of the
data have been restricted to SIC classifications and particul ar
| ocalities, the use of the data can be the determining factor in
cl assification.

This principle has been described recently in work conducted
at the Center involving the SIC system? After recounting numerous

conpl ai nts and shortcom ngs which have been voiced about the SIC
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system Andrews and Abbott (1988) exam ned how well it classifies
the data under various conceptual framewrks which have been
proposed as a basis for the SIC system (nmarkets, production
conpatibility, etc.). They find the current systemis a conproni se
which satisfies no particular objective. Ext ensi ons of the
research to show (through the use of cluster algorithns) how the
LRD data would |ook under various classification criteria are
currently underway. But, the real nessage we draw fromtheir work
is that the data are sufficiently detailed and rich to support many
classifications developed from objectively determned criteria.
One such criterion is the grouping of producers based on the
cl oseness of their production technologies as judged by input
proportions.? There are other possibilities. Regardless of the
desired categorizations of the data the Center is attenpting to
build into the LRD software the flexibility to organize the raw

observations according to research needs.
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Appendi x A

Variables in the LRD

Synbol Vari abl e Avai |l abi l'ity*
ppn per manent plant nunber

id i dentification nunber

i nd tabul ated i ndustry code

ppc primary product class

pi sr primary industry specialization ratio

ppsr primary product specialization ratio

13 status of establishnent

tvs total val ue of shipnents

ei enpl oyer identification nunber

di nd derived industry code

et establ i shnent type (0=ASM C
ar adm nistrative record (1=AR) C
cc cover age code

SC source code

I fo | egal form of organization C
st state code

snsa snmsa code

cou county code

pl ac pl ace code

va val ue added

vr val ue of resal es

rcw recei pts for contract work

nsc m scel | aneous receipts

te total enpl oynent

pwl production workers: march

pw2 producti on workers: may

pw3 production workers: august

pw4 production workers: novenber

pw producti on workers (average)

phl manhour s: january-march

ph2 manhours: april-june

ph3 manhours: jul y-septenber

ph4 manhour s: oct ober - decenber

ph total manhours

SwW total sal aries and wages

WwW wages: production workers

ow wages: other enpl oyees

I c total supplenental |abor costs

e | egal Iy required supplenental |abor costs

vl c vol untary suppl enmental |abor costs
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* The variable is available for all years and all establishnments
except as noted: A = collected for ASM establi shnents only;
C = collected in census years only
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Synbol Vari abl e Avai l abi l'ity*
cp cost of materials, parts, etc.

cr cost of resales

cf cost of fuels

ee cost of purchased electricity

pe guantity purchased electricity

cw cost of contract work

cpc cost of purchased communi cati ons A 77 & 82
fib b.o.y. inventory: finished goods

w b wor K- i n- progr ess

m b materials

fie e.o0.y. inventory: finished goods

W e wor K- i n- progr ess

me materials

tib b.o.y. inventory: tota

tie e.0.y. inventory: tota

nb new bui | di ng expendi tures

nm new machi nery expenditures

ue used capital expenditures

bab bui |l di ng assets - b.o.y. A, after 73
mab machi nery assets - b.o.y. A, after 73
bae bui |l di ng assets - e.o.y. A

mae machi nery assets - e.o.Yy. A

br buil ding rents A

nr machi nery rents A

bd bui | di ng depreciation A, after 76
nd machi nery depreci ation A, after 76
brt building retirenments A, after 76
nrt machi nery retirenents A, after 76
rbs bui l di ng repair A, 77 & 82
rm machi nery repair A 77 & 82
m mat eri al code C

ngpc quantity produced and consuned C

ngdc quantity received and consuned C

nc del i vered cost C

pi product code

pap product quantity produced C

pqgs product quantity shi pped C

pv product val ue shi pped

pgi t quantity of interplant transfers C

pvi t val ue of interplant transfers C

pgpc quantity produced and consuned C

* The variable is available for all years and all establishnments
except as noted: A = collected for ASM establishnments only;

C = collected in census years only

b.o.y. = Dbeginning of year



e.0.y.

end of year
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Appendi x B.

Nunber of Establishnments in the LRD for each year:

NUMBER OF
NUMBER OF ADM NI STRATI VE
YEAR ESTABLI SHVENTS RECORD CASES
1963 305747 *
1967 305611 118, 622
1972 312398 122,158
1973 73460 -
1974 68262 -
1975 71145 -
1976 70346 -
1977 350648 144, 648
1978 73853 -
1979 57559 -
1980 55953 -
1981 55045 -
1982 348384 128, 307
1983 51619 -
1984 56551 -
1985 55128 -

* There were no adm nistrative record cases in 1963.
- There are no adm nistrative record cases in the ASM
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ENDNOTES
1. Concentration ratios for 4-digit industries and 5-digit
product classes were developed in the early sixties in response
to antitrust policy concerns about the problem of discerning the
extent to which nonopoly power characterized U. S. manufacturing.
The theory that a tight oligopolistic structure was a necessary
(but not sufficient) condition for nonopoly pricing guided the
devel opnent of special reports on concentration by the Census
Bureau. Wile it is now well|l accepted that the information
coll ected by the Census Bureau was not sufficient to distinguish
bet ween efficiency and nonopoly power as expl anations of high
profit margins, research on these data provi ded understandi ng
regardi ng the |inks between firm behavi or and performance.

In contrast to the first exanple which involved the
retabul ati on of data al ready being collected for other purposes,
anot her nore recent exanple involved the devel opnment of a new
survey of business owners. This survey was designed to collect
and link information on the individual characteristics of
busi ness owners (for exanple, mnority status, education, etc.)
to the type and operational aspects of the particul ar busi nesses
they own. The survey was desi gned by econom sts and ot her soci al
sci ence researchers interested in the nature of
“entrepreneurship.”

2. Abbott (1988) shows that the use of aggregate industry price
deflators | eads to biased estimtes of productivity growth and
production functions estimated in first differences. Siegel and
Li chtenberg (1987) found that failure to account for the
diversified structure of a firm's production when applying price
defl ators has a substantial effect on estinmates of the role of
techni cal change in total factor productivity. Simlar findings
are also reported by Nguyen and Kokkel enberg (1987). Finally, in
a recent theoretical paper, using exanples fromthe Census
Bureau's Survey of Plant Capacity and earlier work perforned
under Center sponsorship, MGuckin and Zadrozny (1988) descri be
several econonetric problens with existing work on capacity
utilization nost of which enpl oys aggregate data.

3. A conparison of trade bal ances derived fromallocating
aggregate industries to high-tech and | owtech categories with
t hose derived by aggregating information on individual products
separated into high-tech and | owtech categories showed
substantial level and trend differences. See MGuckin and
Monahan (1987) and Abbott, MGuckin and Herrick (1988).

4. The Center's limted conputer resources, coupled with the
size of its databases, precludes using relational data structures
which, in effect, allow all data itens to act as keys.
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5. A series of papers dealing with birth, growh and death of
business entities resulted fromone of the early research efforts
at the Center. See Roberts, Sanuel son and Dunne (1986), (1987),
and (1988). Simlarly, work by Gollop and Monahan (1986) and
(1987) used the full unbal anced LED panel. Neither of these
efforts yielded general software applicable to other projects.

6. W note that the change of the database nane fromLED to LRD
was done for three reasons. First, the nane enphasizes the new
dat abase structure used for updating and extracting m crodat a.
Second, the nane focuses attention to the primary use of the
data: research and analysis. Finally, the name change is
intended to elimnate confusion which devel oped because the Tine-
Series and LED files becane synonynous in the m nds of many
people. This was particularly troubl esone because the tine
series was a restricted bal anced panel.

7. To this end, the Center is devel oping software which w |
enabl e a researcher to select alternative estimati on strategies.

8. In this section, we focus on the size of the reporting unit
in determning its probability of selection. In practice the
sanpling design is nore conplex, including factors such as

exi stence of the unit in the previous panel and industry
affiliation. 1In the past, |ocation nmay al so have been incl uded
in the sanple design. It is not currently a criterion variable.

9. W are unsure of the exact effect of this change. There
still appears to be 3,000 to 4,000 fewer conplete firns than
woul d be obtai ned under the pre-1979 procedure.

10. Standard Metropolitan Statistical Area

11. At this juncture the Center has not done nuch analysis with
t he geographic codes except in the area of state tabul ations.

12. Current Industrial Reports data are not linked to the LRD
These reports contain yearly and sonetinmes nonthly unit val ue
data for many detailed SIC classifications. The Center hopes
eventually to link these data to the LRD.

13. An exception to classification of plants by primary industry
is the Census product concentration ratios. Unfortunately budget
reductions may lead to elimnation of this and other reports
based on product |evel detail. Such detail requires additional
edit checks by industry analysts. The only Center based research
to focus on decision units classified by product is reported in
the series of papers by Roberts, Sanuel son and Dunne (1987). As
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noted in an earlier footnote they exam ned entry, exit and
survival patterns for firns classified by product class. This
met hodol ogy has the advantage of | ooking at resource novenents
anong groups which appear closer (at |east fromthe demand side)
to markets than those obtained using industry groupings.
Unfortunately, other information, such as price-cost margins
cannot be linked to the resource novenents.

14. See Lichtenberg and Siegel (1988), and Hazilla and Kopp
(1987).

15. The proposal for extended devel opnent of a plant |evel

dat abase based on the experience gained in the Phase | project is
pending at NSF. |If funding for an extension of the RFF s
research is obtained they will begin to devel op an unbal anced
panel containing information on each manufacturing establishnent
enpl oyi ng over 250 enpl oyees and a random sel ection of smaller
establishments from ASM panels. The total nunber of these
establishments wll exceed 35,000 in a continuous panel and over
60, 000 when new plants are added to formthe discontinuous panel.
The length of the panel's tinme dinmension will continue to grow as
new ASM and CM becone available. The RFF's research wll go
beyond extraction of data from Census Bureau files; this has

al ready been undertaken by the Center and is available in the
LRD. Rather, RFF's purpose is to conbine the LRD with additi onal
i nformati on not contained in the CMor ASM and to enpl oy economc
theory to construct a class of variables that fully enunerates
the prices paid and quantities enployed of all productive factors
and manufactured products. The data set would include: the net
stocks of structures, equi pnent and inventories and the inplicit
rental prices for each, enploynent information on production and
nonpr oduction | abor, the prices and quantities for seven forns of
energy, up to 30 purchased internediate i nputs and an equal

nunber of multiple outputs. In short, the RFF research w |
provi de a new panel data set consisting of new data vari abl es
conbined with edits, inputations and transformations of the data
contained in the LRD

16. A recent paper by Giliches and Lichtenberg (1986) discusses
t hese differences.

17. See, for exanple, Scherer and Ravenscraft (1987) which uses
accounting data and McGucki n, Warren-Boul ton and Wal dstein
(1988), and Guerin-Calvert, MGuckin, and Warren-Boul ton (1987)
whi ch reports prem uns based on financial narket data.

18. Lichtenberg (1987) and Bean (1988).
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19. Arelated area of future work is the devel opnent of

| ongi tudi nal panels for census prograns conducted outside
manuf acturing. Such a programis already underway for the
agriculture census.

20. See Davis and Hal ti wanger (1987).

21. Precise criteria for evaluating disclosure risk in economc
m crodata |like those found in the LRD are not yet avail abl e.
Masked m crodata files pertaining to denographic data have been
rel eased by the Census Bureau. These data sets involve sanples
of 100, 000 individuals or nore. The skewed size distribution of
establishments and the relatively small nunbers in the popul ation
make such | arge sanples inpossible for LRD data. The Center has
begun work on creation of public use mcrodata files, but the
problemis very difficult. See MGuckin and Nguyen (1988).

22. See McQ@uckin and Nguyen (1988) for an extended di scussi on and
several proposals.

23. In sone cases, for projects involving data tabul ati ons,
arrangenents can be made for the Center staff to undertake the
data work directly

24. See Andrews and Abbott (1988).

25. This type of procedure was used by CGoll op and Monahan (1986)
in constructing an index of diversification. They neasured the
cl oseness of products by the technol ogi es of pure producers.



